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Cookies Fortified with Calcium from Cooked Fish Bones
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Abstract

Red hybrid tilapia fish (Oreochromis niloticus x mossambicus) are popular fish species consumed in Thailand
because of lower fat content than other meat. They are consumed as fried or grilled fish. Fish bones are therefore a by-
product from the restaurant. This study aimed to study the effect of incorporating cooked red hybrid tilapia fish bone
powder on quality of cookies. The fish bone powder was added to the cookies at the rates of 3, 6 and 9% of dough weight.
The obtained cookies were investigated for the physical characteristics and sensory acceptances as compared to the
control (0%). The results showed that the addition of fish bone powder significantly decreased the appearance, color and
overall-liking acceptance scores of cookies (P < 0.05). The acceptance scores of odor, crispness and mouth-feel
decreased noticeably with the addition of fish bone above 6%. No significant differences in water activity, the width,
thickness and spread ratio (P > 0.05) were found among the three fortified cookies although there was a decrease trend
with increasing fish bone level. The width and moisture content of fortified cookies was significantly lower than those of the
control. Adding fish bone powder into cookies resulted in significant increasing of L* and b* values (p < 0.05). Cookies with
the highest acceptance scores i.e. 3 and 6 % had a moisture content of 1.78-2.93%, lipid of 25.45-25.83%, protein of 9.13-
9.69%, carbohydrate of 57.99-58.86% and ash of 3.24-5.08%.
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Table 1 Formulation of enriched cookies with different levels of cooked fish bones (CFB)

Ingredients (g) 0%CFB 3%CFB 6%CFB 9%CFB
All-purpose wheat flour 160 160 160 160
Unsalted butter 100 100 100 100
Eggs 42 42 42 42
Sugar 66 66 66 66
Vanilla essence 0.5 0.5 0.5 0.5
Baking powder 1.0 1.0 1.0 1.0
lodized salt 1.0 1.0 1.0 1.0
Beetroot juice 15 15 15 15
Cooked fish bone - 11.57 23.13 34.70
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Table 2 Moisture content, water activity, width", thickness” and spread ratio” of cookies enriched with

different levels of cooked fish bones (CFB)

Samples Moisture Water aotivityNS Width (centimeter) Thickness'~ Spread ratio

(%) (centimeter)
0%CFB  458°+0.35  0.41+0.04 5.91°+0.01 0.78+0.03 7577
3%CFB  293°+115  0.41+0.10 5.58"+0.08 0.77+0.05 7.240
6% CFB  1.78°+0.52  0.33+0.02 5.45°+0.01 0.75+0.05 7.267
9%CFB  1.73°+0.01  0.34+0.02 5.38°+0.06 0.74+0.04 7.270

Note: "Width of 6 cookies next to each other and divided by 6. Thickness of 6 cookies above each other
and divided by 6. *Width/thickness. Different letters in each column represent significant differences

according to Duncan’s multiple range test (P<0.05). NS means not significant difference (P>0.05).
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Table 3 Color parameters of cookies enriched with different levels of cooked fish bones (CFB)

Samples Top side Bottom side

L* a* b* L* a* b*

0%CFB  4942°+0.84 1560°+0.75 1531°+047  50.51°+3.84 9.79°+1.77  20.16°+0.53
3%CFB  50.26°+2.71 12.30°+0.33  1643°+0.85  5328°+125  654°+237  20.06°+1.98
6% CFB  52.88°+261 12804093 22.15+4.76  53.60°+3.53 10264049  23.62+5.91
9%CFB  56.17°+1.17 1349°+0.81 2355+1.36  5868°+129  7.74°+1.78  31.08°+0.63

Note: Different letters in each column represent significant differences according to independent samples
t-test (P<0.05). L* is the lightness component and ranges from 0 (black) to 100 (white), a* is redness

(green to red) and b* is yellowness (blue to yellow).

0% CFB 3% CFB 6% CFB 9% CFB

Figure 1 Cookie enriched with different levels of cooked fish bones (CFB)
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Table 4 Sensory scores of cookies with different levels of cooked fish bones (CFB)

Sensory attributes

Samples

Appearance Color Aroma Crispness Mouth-feel Overall liking
0% CFB 5.77°+1.22 5.63"+1.35 5.83"+1.15 543°+1.22 5434115  6.17°+0.70
3% CFB 503°+1.03  500°+123  550°+141  553°+125  503"+131  540°+1.04
6% CFB 5.23°+1.01 503°+1.43 53074132 5604128  507°+127  5.03°+1.07
9% CFB 493°+126  4.80°+1.06  4.97°+133 45774125 4534128  4.47°+1.01

Notes: Different letters in each column represent significant differences according to Duncan’s multiple
range test (P<0.05). A 7 - point hedonic scale ranging from 1 = dislike very much to 7 = like very much

was used to evaluate the attribute in the table (n = 4 samples, n = 30 panelists).
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Table 5 Proximate composition of cookies enriched with 3% and 6% cooked fish bones (CFB)

compositions (g/100g)
Samples S s
Moisture Ash Fat Protein Carbohydrate
3% CFB 2.93°+0.90 3.24°+0.04 25.83+0.48 9.13+1.04 58.86°+0.58
6% CFB 1.78"+0.56 5.08°+0.28 25.45+0.22 9.69+0.69 57.99°+0.68

Notes: Different letters in each column represent significant differences according to independent

samples t-test (P< 0.05). NS means not significant difference (P>0.05).
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